Retrograde labeling of dorsal root ganglion neurons after injection of tritiated amino acids in the spinal cord of rats and cats.
The present experiments are based upon evidence that neurons may selectively take up at their terminals, and retrogradely transport, the same chemical they use as a neurotransmitter or its analogues. In an attempt to identify dorsal root ganglion (DRG) neurons that use glutamic acid as a neurotransmitter, [3H]D-aspartate ([3H]D-Asp) was chosen as a marker, since it is a metabolically inert amino acid known to be taken up by the same affinity mechanism as L-aspartate and L-glutamate. Adult rats and cats received injections of 50 nl to 1.5 microliter of [3H]D-Asp (500 microCi/microliter) in the dorsal horn of cervical segments (C3 to C6). At 9 to 48 hr after injection, all animals were perfused with 5% glutaraldehyde. After sections were processed for autoradiography, the DRG neurons situated most closely to the injection site were chosen from representative cases, and the number and cross-sectional area of labeled and unlabeled perikarya with a nucleolus in the plane of the section were calculated. In rats, about 4% of the sampled DRG neurons were autoradiographically labeled, and the mean perikaryal area of these neurons was about twice that of unlabeled perikarya. In cats, the percentage of labeled perikarya ranged between 6.5% and 13.27% of the sampled population. The ratio of the mean perikaryal area of labeled neurons to that of unlabeled neurons ranged between 1.6 and 2.5. In a control cat injected with [3H]proline at C7, all perikarya in the C7 DRG were autoradiographically labeled. However, with injection of [3H]gamma-aminobutyric acid ([3H]GABA) selective retrograde labeling was observed. Quantitative data in rat showed that perikarya labeled at the C6 level after injection of this amino acid constituted about 8% of the sample population in C6 DRG. The ratio of the size of labeled to unlabeled perikarya was 2.02. In one cat injected with [3H]GABA at caudal C3, the largest number of labeled perikarya were in C4 DRG and comprised up to 5.32% of the sampled population. The ratio of the size of labeled to unlabeled perikarya was 1.57. The results in cases of injection with [3H]D-Asp may be interpreted as consistent with the idea that a fraction of DRG neurons use glutamate and/or aspartate as neurotransmitter(s).(ABSTRACT TRUNCATED AT 400 WORDS)